Introduction
The Lewis acidity of niobium (V) and tantalum(V) compounds has been extensively studied, and a large number of adducts of niobium and tantalum halides and halo(alkyls) has been isolated [l] . The chemistry of cyclopentadienyl-niobium and tantalum complexes has attracted growing attention and many adducts of [MCpCI,L] have been reported [2] , (M = Nb or Ta; Cp = n5-C,Hs or n5-C,Me,; L = THF, DME, P(OMe),, PCy3, 2,2'-bipyridine, MeCN, or PhCN). We reported [3] reactions with phosphorus ylides to give the neutral derivatives [TaCp*Cl,(CH,PR,R')]. When the base is H,O, the reaction with [MCp*Cl,] (M = Nb [4] or Ta [2f-51) takes place with inmediate hydrolysis, leading to the mononuclear hydroxo complex and di-and trinuclear ~-0x0 metal derivatives.
As part of our interest in the chemistry of cyclopentadienyl derivatives, we report here the synthesis of new tantalum(V) complexes containing isocyanide, ' Corresponding author. amine and imido ligands, the reduction to the tantalum(II1) derivative [TaCp*Cl,ICN(2,6-Me,C,H,],], characterization of the new complexes by IR and NMR spectroscopy, and the molecular structure of [TaCp*Cl,(CN-2,6-Me,C,H,)I determined by X-ray diffraction methods. ture-sensitive and must be handled under a rigorously inert atmosphere. They are soluble in chloroform, partially soluble in aromatic solvents, but insoluble in saturated hydrocarbons. They were characterized by IR, 'H and 13C NMR spectroscopy and selected data are shown in Table 1 .
Results and discussion
The IR spectra of all the complexes show characteristic absorptions because of the Cp' ring at 1017-1026 cm-', (vc_,); 440-487 cm-', (~~~_c) and 298-363 cm-', (~r~_~,). Two IR absorptions at 3400 cm-' and 3120 cm-' for 4 can be assigned to vr,_n asymmetric and symmetric stretching vibrations [6] respectively, whereas the characteristic vra=,, vibration for an imido terminal group [7] appears at 1348 cm-' for 6. The isocyanide derivatives l-3 show one absorption at 2225, 2218 and 2241 cm-', respectively, whereas 5 shows two absorptions at 2089 cm-' and 2022 cm-', because of 'C-N.
The 'H NMR spectrum of complex 1 shows the expected singlet for the methyl protons of the alkyl isocyanide substituent, whereas two singlets with an intensity ratio 2 : 1 are observed for 5. This reveals that two of the isocyanide groups are equivalent and different from the third consistent with the location of one of the isocyanide groups trans to the chlorine and the other two occupying mutually tram basal positions in the pseudo-octahedral environment, as in an analogous Niobium(II1) derivative [8] .
The IR and NMR behaviour of the imido complex 6 is consistent with the expected three-leg piano-stool geometry found for similar niobium and tantalum derivatives [7, 9] .
X-ray crystal structure of complex 1
The molecular structure of 1, obtained by X-ray crystal structure analysis is shown in Fig. 1 , with the atomic labelling scheme. Final atomic coordinates and equivalent isotropic thermal parameters for non-hydro- gen atoms are displayed in Table 2 . Selected bond distances and angles are given in Table 3 . The structure shows that the tantalum atom has a pseudo-octahedral coordination, similar to that found for the analogous niobium complex [8] . If the centroid of the Cp' ring is considered as occupying one coordination site, the angles between the Cp centroid and the four chlorine atoms range from 104.5" to 105.0", and the angles between C(1) and the chlorine atoms range from 74.4" to 76.3". The chlorine atoms define a plane and the tantalum atom is located 0.609 A from it, towards the Cp' ring.
The pentamethylcyclopentadienyl ring is pentahapto, the distance from tantalum to the centroid of the ring being 2.166 A, the distance to the plane defined by the cyclopentadienyl ring. This plane is parallel to the equatorial plane defined by the chlorine atoms.
The isocyanide is linear with Ta(l)-C(l)-N(1) 178.8(6)" and C(l)-N(l)-C (21) 177.7(7)0 angles and Ta-C(1) 2.234(7) A and C(l)-N(1) 1.139(9) A bond distances, that confirm the C-N triple-bond character.
The phenyl ring is planar and perpendicular to the pentamethylcyclopentadienyl and chlorine planes, and is located in a staggered position with respect to the chlorine atoms.
Experimental details
Standard Schlenk procedures were used for all syntheses and sample manipulations. The solvents were dried by standard methods (hexane over Na/K alloy, and toluene over sodium) and distilled under argon Table 3 Selected bond distances (A) and angles ("1
2.391(2) TaU-Cl (3) 2.424(2) Ta(l)-Cl (4) 2.411(2) Ta(l)-C (1) 2.234 (7) C(l)-N(l) 1.139(9) N(l)-C (21) 1.399(g) Tat&Ce a 2.166 (21) 87.81 (6) 84.53(6) 150.54 (7) 75.5(l) 150.70 (7) 87.73(6) 76.3(2) 85.26(6) 74.4(2) 75.1(l) 178.8(6) 177.7 (7) a CE is the centroid of the C(11).
C (15) (1.00 g, 2.18 mmol) and the mixture was vigorously stirred for 30 min. at room temperature.
The yellow or orange (L = aniline) suspension was filtered and the solid residue washed twice with n-hexane (2 x 10 ml), dried in vacua, and identified as l-3 (yellow) or 4 (orange). Max. peak in final diff. map, e A-" 1.81
Min. peak in final diff. map, e A-' -1.17
The data for the compounds are as follows. 1: Yield 95% (1.22 g). Anal. Found: C, 38.56; H, 3.96; N, 2.40. C,,H,,Cl,NTa (589.2). Calc.: C, 38.70; H, 4.00; N, 2.37%. IR: 2225m, 1650m, 1173w, 1020m, 8OOw, 776s, 722s, 64Ow, 6OOw, 47Ow, 42Ow, 360m cm-'. 2: Yield 90% (1.18 g). Anal. Found: C, 39.71; H, 4.27; N, 2.08. C,,H2,Cl,NTa (602.75). Calc.: C, 39.78; H, 4.47; N, 2.32%. IR: 2218m, 1603m, 1461s, 1196w, 1019m, 864m, 647w, 6Olw, 467s, 359m, 327m, 298s cm-'. was concentrated to ca. 15 ml, cooled to -40°C to give 5 as red crystals. Yield 50% (0.26 g). Anal. Found: C, 57.66; H, 5.47; N, 5.00. C,,H,,Cl,N,Ta (779.85). Calc.: C, 56.93; H, 5.38; N, 5.38%. IR: 2089~ 2022s, 1583m, 1302m, 1161m, 1081m, 1026m, 781s, 487m, 312~ cm-'. 3.3 . Preparation of [TaCp*Cl,(N-C,H,)]6, 3: Yield 80% (0.94 g). Anal. Found: C, 33.10; H, 4.18; N, 2.23 C,,H,,Cl,NTa (540.75). Calc.: C, 33.25; H, 4.43; N, 2.58%. IR: 2241m, 1625m, 146Os, 1240m, 12OOs, 1017m, 850m, 720m, 530m, 44Ow, 400m, 326vs, 298~s cm -'. 4: Yield 90% (1.08 g). Anal. Found: C, 34.74; H, 3.93; N, 2.76. C,,H,,Cl,NTa (551.33). Calc.: C, 34.82; H, 3.99; N, 2.64%. IR: 3308m, 3244m, 1598m, 1564m, 1269m, 1125s, 1018m, 805m, 475m, 397w, 363m, 307~s cm-'. Toluene (50 ml) was added to a mixture of 4 (1.00 g, 1.8 mmol) and LiNEt, (0.283 g, 3.6 mmol). After stirring overnight, the orange suspension was decanted and filtered through Celite. The filtrate was concentrated to ca. 20 ml and cooled to -40°C overnight to give 6 as orange crystals. Yield 60% (0.51 g). Anal. 
Crystallographic structural determination
Crystallographic and experimental details of X-ray A toluene solution (50 ml> of 2,6-Me,C,H,NC (0.26 crystal structure determination are given in Table 4 . A g, 1.96 mmol) was added to a mixture of [TaCp*Cl,] suitable crystal of 1 was mounted on an Enraf-Nonius (0.30 g, 0.654 mmol) and 10% sodium amalgam (0.031 CAD-4 automatic four-circle diffractometer with big, 1.31 mmol of Na). The mixture was stirred for 2 h at secting geometry and using graphite-oriented room temperature.
The resulting red suspension was monochrvmator with MO-Krw radiation (hMo_Ka = decanted and filtered through Celite, and the filtrate 0.71073 A). Data were collected at room temperature.
Intensities were corrected for Lorentz and polarization effects in the usual manner. Absorption correction was made by the DIFABS method [13] and no extinction correction was made. The structure was solved by a combination of direct methods and Fourier synthesis and refined (on F) by full-matrix least-squares calculations. All the non-hydrogen atoms were refined anisotropically. In the last cycle of refinement, the hydrogen atoms were introduced from geometrical calculations with thermal parameters equivalent to the one of the carbon to which they are attached.
Final values of R = 0.037 and R, = 0.050 were obtained with R, = [Zw{ I F, 1}2/w I F, I 2] 
